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INTRODUCTION 
The suitability and choice of different plant materials 
for roadside planting will be governed primarily by cost of establishment 
and maintenance, by the effectiveness in stabilizing the soil, and 
by safety and beauty achieved. It must be recognized that conditions 
often encountered in roadside planting situations are different from 
normal conditions found in fields and yards. Soils often consist 
of unclassified material and are not agricultural soils in the usual 
sense. The material usually contains very little if any humus and 
little plant food and often is highly susceptible to erosion. Under 
these extreme conditions the establishment and maintenance of plants 
and turf present major problems. 
In order to investigate the establishment and maintenance 
of woody and herbaceous plants and turf grasses for use as roadside 
plantings·, a series of experiments or studies have been undertaken 
in order to evaluate various plant materials, growth inducing materials, 
and techniques of planting and control of vegetation. The activities 
reported herein summarize the various studies which have been undertaken 
to date. Some of these experimentations have served their purpose 
and are considered to have been completed. Other activities which 
are summarized in this report are still under surveillance and additional 
information will be forthcoming as performance and condition surveys 
are made of the various test plots. Those experimentations which 
are still to be considered active and under surveillance are summarized 
in the following table. Those studies which are not included in 
the table, as mentioned above, have been terminated and no further 
significant information is expected to be obtained. 
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Summary of Roadside Studies Completed 
Experiment 
Fertilizer Experiment No. 1 
Fertilizer Experiment No. 2 
Erosion Control 
Erosion Control Materials for 
Unprepared Roadside Ditches 
Excelsior Pad Mulch 
Weed Control around Roadside 
Plantings 
Herbicides and Herbicide 
Additives Investigation 
Contact Control of Vegetation 
Under Guardrails 
Preliminary Invert Emulsion 
Investigation 
Paraquat Herbicide 
Chemical Control of Weeds 
in Rest Areas 
Pentachlorophenol and Oil 
Experiment 
Landscape Planting Survival 
Crown Vetch Nursery 
Ground Cover Experiment 
Straw-Excelsior Mulching Study 
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Study No. 
7-0 
2-1 
3-1 
5-4 
10-1 
5-l 
5-6 
5-7 
5-8 
5-9 
7-1 
7-3and 7-4 
6-1 
7-2 
7-11 
Discussed 
on Page 
4 
8 
15 
18 
21 
25 
32 
34 
35 
36 
37 
38 
40 
42 
62 
22 
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Plot Fertilizer 
''"" 
Response Ratings 
No. Pounds of 
Aog .17,19641 Sop< .1) ,19641 Oo<. 21,19641 Noo .13,19641 May 3,19641 Jol. 9 ,1965JS•p<. 9 ,19651 Oo< .19,1965 Nitrogen 
Per 1000 
Sq. ft. 
1 10-10-10 1 4 5 4 5+ 5 6 6 6 
2 10-10-10 2 3 5 3 4 4 6 6 6 
3 20-10-10 1 2 5 4 4 5 6 6 6 
4 20-10-10 2 2 5 2 3 5 6 6 6 
5 16- 8- a 1 3 5 4 5 6 6 6 6 
6 16- 8- 8 2 3 5 3 3 6 6 6 6 
7 6-12-12 1 3 5 4 5 6 6 6 6 
8 6-12-12 2 2 5 3 3 6 6 6 6 
9 10-6-4 (50% Organic) 1 6 6 6 6 6 6 6 6 
10 10-6-4 (SO% Organic.) 2 5 5 4 4 4 6 6 6 
11 16-8-8 + 38% Uresform 2 4 5 4 5 5 5 6 6 
12 16-8-8 + 38% Uresform 4 3 5 2 3 4 5 6 5 
13 20-10-10 + 38% Ureaform 2 3 5 4 3 4 6 6 6 
14 20-10-10 + 38% Ureaform 4 2 4 2 2 3 5 5 5 
15 NH4No3 1 2 4 2 3 4 6 5 6 16 Nli.4N03 2 1 3" 1 2 4 5 5 6 
17 NH4N03 4 1 2" 1 1 1 4 5 6 
18 NHiN03 + 38% Uresform 3 2 2" 1 2 3 5 5 6 19 38 Ureaform 1 5 5 5 4 6 5 5 6 
20 38% Ureaform 2 4 5 5 4 6 5 5 6 
21 38% Ureaform 4 3 5 4 3 6 3 4 5 
22 
"' 
Ureaform 6 3 5 4 2 5 3 4 4 
23 
"' 
Urea 1 3 5 4 4 5 5 5 6 
24 
'" 
Urea 2 1/2 2 4 2 2 4 4 5 6 
25 
"' 
Urea 4 1 2*** 2 1 2 3 5 5 
26 45% UJ:"e.a 6 1 2"'** 1 1 1+ 3 .I 5 
27 38% Ul"eaform + 45% Urea 2 3 4 4 3 4 5 6 6 
28 38% UJ:"eaform + 45% UJ:"ea 4 2 3•• 3 3 3 5 6 6 
29 1-0-0 (Organic) 1 6 6 5 4 6 6 6 6 
30 7-0-0 (Organic) 2 5 5 4 3 5 5 6 6 
31 NH4NOJ + 38% Ureafom 2 3 5 4 3 5 5 6 6 32 NH4N03 + 38% Uteaform 4 2. ... 2 2 4 4 6 6 
33 Nli.4N03 + 45% Urea 2 1 ... 2 2 3 4 5 5 
34 NH4N03 + 45% Utes 4 1 3*"'* 1 1 1 3 5 5 
35 16-8-8 + 38% Ureafotlll 3 2 4 2 2 3 4 5 5 
36 20-10-10 + 38% Ureaform 3 2 4 2 2 3 5 5 5 
37 38% Ureaform (Uranite) 3 5 5 4 3 4 4 4 4 
38 38% Ureaform (Blue Chip) 3 5 5 4 3+ 4 4 4 4 
39 38% Ureafon:~ {Uranite) 1 6 5 6 6+ Destroyed 
40 38% Ureafotm (Blue Chip) 1 6 5 6 6+ Destroyed 
41' 20-10-10 3 3 3 2 3 Destroyed 
42' 38% Ureafon:~ 3 5 4 3 4 Destroyed 
.,. 45% Urea 3 4 3 2 3 Destroyed 
44' 20-10-10 + 38% Ureaform 3 4 3 3 3 Destroyed 
.,. 38% Ureaform + 45% Urea 3 4 3 3 3 Destroyed 
Control None 0 6 6 6 6 6 
"'Slope Plots 
"'*Turf Burned Slightly 
*"'*Turf Burned Severly 
+Fertilized with 16-8-8 on Nov. 6,1964 
,) 
TABLE 1. PLANT VIGOR RATINGS FOR FERTILIZER EXPERIMENT NO, 1 
5 
After observing the test plots for approximately one year, 
it was decided that four plots would be retreated and the others 
left for periodic inspections for comparison purposes. The 
application of 2 pounds of nitrogen per 1000 square feet by 
means of a 20-10-10 fertilizer, ammonium nitrate, 38% ureaform, 
and 45% urea were selected as a means of refertilization. On 
October 19, 1965, one-half of each of the four test plots using 
the above materials at the rate of 2 pounds per 1000 square 
feet were refertilized with the corresponding fertilizer. The 
fertilizer was applied with a push-type cyclone lawn spreader 
in the same manner as the original treatments were applied. 
These particular treatments were selected in order to compare 
and evaluate the effects of annual refertilization at low rates 
(2 pounds of nitrogen per 1000 square feet) with the single 
application of high rates of nitrogen (4 and 6 pounds per 1000 
square feet) upon the response of roadside grasses and turf. 
An inspection of the test plots on May 27, 1966, indicated that 
those areas which were retreated have improved grass growth 
by 50 percent. 
r~ 1" 
p._.,~·-· 
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Application Rates 
Plot 
>o. 
Fertilizer Pounds of I Pounds of 
Nitrogen Material 
Per 1000 Per 1000 
Sq,ft, Sq.ft. 
1 10-10-10 
2 10-10-10 
3 20-10-10 
4 20-10-10 
5 20-10-10 
6-12-12 
6-12-12 
" 
6-12-12 
3 NllqN03 (33.5:1:) 
10 Nli4N03 (33. 5~) 
11 Nl!4N03 (33,5~) 
12 Nl\4!'103(33,5%)+387. Ureaform 
13 387. Ureaform 
14 38% Ureafo:m 
15 38% Ureaform 
l4 38% Ureaform + 457. Urea 
H 45~ Urea 
15 45% Urea 
13 451: Urea 
10 38% Ureaform + 457. Urea 
" 
20-10-10 + 38% Ureaform 
" 
6-12-12 + 38~ Ureaform 
23 20-10-10 + 45~ Urea 
14 6-12-12 + 45% Urea 
15 6-12-12 + NI\4N03 
" ;~%1~;!~f!r:"iN~~r. urea 
"' 
'"' 
20-10-10 + 38% Ureaform 
"' 
45~ Urea 
30' 38~ Ureaform 
"' 
20-10-10 
Control None 
*Slope Plots 
(1) No Precipitation after applying 
fertilizer, 
1 
' 1
2 
4 
4 
1 
2 
1 
2 
4 
m 
1 
1 
4 
1H 
1 
1 
4 
1+1 
2H 
1H 
1H 
1H 
m 
2H 
1+2 
2H 
3 
3 
{2) Turf is beginning to show spring growth 
after a moderately severe wint.i:r. The 
control plots were generally brown with no 
noticeable spring growth. The median 
(non-experimental) was f"rtilized with 400 
10,0 
20.0 
5.0 
10.0 
20.0 
66.1, 
16.3 
33,2 
3.4 
'·' 13.6 
10.8+2.6 
1 •• 
5.2 
10.4 
5.2+2.2 
1.1 
4.4 
8.0 
2,6+4.4 
10.0+2.6 
33.2+2,6 
10.0+2.2 
33.2+2,2 
33.2+3,4 
20.0+3.1, 
2.6+4,4 
10.0+2,6 
••• 
'·" 15.0 
0 
f!Ounds per acre in Oct. 1964, and was rated as 3. 
Resnonse Ratings 
,,, I '" I '" I '" I '·'' I I 
Nov,6,19651 Her 18,19651 Apr 15,1Q651 Jun 1,19651 Jul 7,19651 Sep.l3,1965l.run.30,1967 
2 
3+ 
2+ 
2 1 
' 
1 
q 1/2 
3 
4 
3 
2 1/2 H+ 1+ 
3 1 1+ 
4 
4 
5 1/2 3 
4 2 
4 2 4 
3 1 3 1/2 
3 
" 
1 
3 1/2 2 1/2 2+ 
3 1+ 2 
3 1/2 1 
3 1+ 
3 1 
1 
1+ 
3 1/2 
' 3 3 
5 1/2 1/2 
4 
(3) Turf is sho,.,inr, ver good spring growth 
after heavy snrin~~; rains. 
The median (non-experimental) was rated 
ae 3. 
(/+) Spring growing conditions have been 
favorable for excellent turf growth. 
The median(non-experimcntal) was rated 
as 3. 
{5) Turf annears in good condition going 
into the dry season. 
The median (non-e><perirnental) was rated 
as 3. 
4 
3 
3 
' 
' 
1+ 
1 1+ 
4 1/2 2 
3 1 
2 1/2 
1 1+ 
1-H- 1-H-
1 1-H-
4 1/2 
4 1/2 
1 
2 
3 
3 
1-H-
2 
2 
TABLE 2. PLANT VIGOR RATINGS FOR FERTILIZER EXPERIMENT NO. 2 
9 
Post Emergent,Applicationsof Fertilizers (Study 7-6) 
This experiment was initated on May 31, 1966, to evaluate 
and study the effects of several selected types and rates of 
fertilizers on the recovery and the growth of a deteriorating 
roadside turf. Ammonium nitrate, 45% urea, 38% ureaform, and 
20-10-10 fertilizers were applied at the rate of 3, 6, and 12 
pounds of nitrogen per 1000 square feet, All treatments resulted 
in a marked turf recovery after four months, the 20-10-10 fertilizer 
and ammonium nitrate giving the greatest response. Figures 
1 and 2 illustrate the response of the deteriorating turf to 
the applications of fertilizer. Based on an inspection of the 
test area on June 14, 1967, it appears that under the conditions 
of this experiment a complete, mixed fertilizer, such as 20-
10-10,, is superior to single nutrient fertilizers. 
11 
'l 
Figure 1. Photograph of Test Area. This view shows 
the response of grass turf to a 20-10-10 
fertilizer at the 12-pound rate (left), no 
treatment (center), and ammonium nitrate 
at the 3-pound rate (right). 
Figure 2. Photograph of Test Area. This view pictures 
the effect of a combined treatment of ammonium 
nitrate at 3 pounds per 1000 square feet and 
ureaform at 3 pounds (left) on a deteriorating 
turf (right), 
12 
Study of Fertilizer Depth Placement (Study 6-2) 
This study was initated on September 29, 1965, to 
study the lost of fertilizer and turf growth as it is affected 
by the depth of placement of the fertilizer by discing 
into the soil at the time of seeding. The fertilizer was 
placed at depths of 0, 3, and 6 inches. The site selected 
for study was a 3:1 critical slope area in Grant County. 
Chemical analyses of the soil made initially and at periodic 
times throughout the period will be used as a measure of 
the lose of fertilizer. The test plots are being periodically 
reviewed to assemble performance data. The response of 
the turf in all plots has been vigrous but definite trends 
have not yet been noted. 
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Soil Conditioner Study (Study 7-9) 
This study was implemented on July 6, 1966, to evaluate 
the merits of two commerical organic soil conditioners (fortified 
sawdust and Fert-til (processed duck manure)) as additives 
to roadside soil as it is compared to natural top soil. A 
rating of the test area was made on October 19, 1966 (see 
Figure 3). Subsequent to the fall rating, the fescue turf 
was lost due to grasshoppers and drought. In June, 1967, 
the test area was reworked, seeded, and mulched so that the 
entire experiment could be re-established. 
Figure 3. Photograph of Test Plot Just Prior to Seeding. 
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EROSION CONTROL EXPERIMENTS 
Erosion Control (Study 3-l) 
The objectives of this experiment were to study the establishment 
of an acceptable roadside turf on 1:1 or steeper cut slopes 
and to study the stabilization of roadside ditches by means 
of a number of various types of materials. The test area 
was located on an entrance road to a factory off of US 31E, 
the Glasgow by-pass, which had been constructed by maintenance 
forces in District 3. The area to be seeded and stabilized 
consisted of approximately two acres of very steep cut slopes, 
shoulders, and ditches. The area was divided into test plots 
to accommodate 18 different erosion control materials. The 
materials used on the slopes included straw and asphalt, turfiber, 
mulch net over straw, erosion net over straw, jute over straw, 
erosion net, jute, Strongloss (3 weight), Glassroot and asphalt, 
Formco fiberglass, and Strongloss over straw. In the ditches 
the erosion control materials investi.gated were Glassroot 
and asphalt (3 layer·s), Glassroot and asphalt (2 layers), 
Glassi:oot and asphalt (1 layer), Strongloss and asphalt (1 
layer), Strongloss and asphalt {2 layers), jute, and Formco 
fiberglass. 
On the basis of soil tests, a 12-12-12 fertilizer was 
selected for application at a rate of 1000 pounds per acre. 
This fertilization rate was used on all test plots. A seed 
mixture consisting of 50% Kentucky 31 fescue, 35% common bermuda, 
and 15% perennial ryegrass was applied uniformly over all 
test plots at the ra.te of 80 pounds per acre. Additionally, 
all test plots were seeded with 20 pounds per acre of crown 
vetch.·Due to the steepness of the slopes, turfiber was used 
to hold the fertiH.>:ers and seeds in place. All areas were 
fertilized and seeded with a hydroseeder. Where possible, 
a diversion ditch was constructed along the top of the slopes 
to minimize the amount of water flowing over the slopes. Fiberglass 
flnnes we~e constructed to carry water from the diversion 
ditches into the road ditches. Ditch liners of various types 
and thickness were used to reduce erosion and prevent the 
blockage of drainage structures. All of the materials being 
studied for erosion control poss:lbilities were applied to 
the test plots at the normal recommended rates. 
Per.iodic: observations of the test plots made on August 
11, 1965; September 8, 1965; October 19, 1965; November 5, 
1965; December 22, 1965; and May 18, 1966, indicate that erosion was 
effectively controlled and turfs successfully established on 
all test plots. There was some preliminary variations in the speed 
15 
Figure 4, Test Area at Time of Installation. 
Figure 5, Test Plots One Year after Installation. 
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Erosion Control Materials for Unprepared Roadside Ditches (Study 5-4) 
This study was undertaken to evaluate the effectiveness 
of several erosion control materials installed in various manners 
in stablizing previously eroded ditches without reshaping or 
reseeding, The test site was Industrial Drive (east off Versailles 
Road) in Franklin County. The test installations were made 
in early March, 1966, Nine test plots were placed into service 
as follows: 
Plot 1 (lower part of north ditch) 
The erosion control material used in this test plot was 
a fine-meshed glass fabric lightly coated with asphalt, 
The material is obtained in rolls and was applied to the 
test area in four layers and then coated with one gallon 
of RC-3 asphaltic material per square yard. The single 
layers of fine-meshed gLass netting were difficult to 
handle in wind,, This problem could have been greatly 
minimized H the matenrial had been applied by rolling 
out on the prepared ditch before pinning, The material 
readily comformed to the eroded ditch and effectively 
control all of the erosion during the first year, TM,s 
i.s a new erosion control material manufactured by the 
Johns Mansfield Company. 
The material used in this test plot was a ~·amco netting 
of fiberglass, which is obtained in rolls e,ight feet i.n 
width, The material was folded and pinned to the soil 
and then treated wi.th approx:tmately l/2 gallon of RC-
3 per square yard. When the material was installed by 
folding, as was done in this test plot, it was not sufficiently 
wide to protect the side slopes of the ditch. The. netting 
did, however; control erosion in the ditch bottom. 
Plot 3 
Glass roving material was applied with an air pressure 
applicator to the unprepared, eroded ditch at the rate 
of one pound of glass per square yard and was then coated 
with one gallon of RC-3 per square yard. The glass was 
difficult to hold in place when applied to bare soiL 
It appear's to per!'o:nn more satisfactory when a layer of 
asphaltic material is first applied to the soil. Of the 
three rates of glass and asphalt applications, this particular 
test site proved to perform the most satisfactorily. 
18 
2 >"Jq 
·r d f1 "1.-' 
Plot 4 
The eroded ditr:h was first treated with a 0,2-gallon application 
per square yard of RC-3 asphaltic materiaL Glass roving 
was then applied at the rate of four pounds per square 
yard and then treated with four gallons of RC-3 per square 
yardo The small amount of asphaltic material applied 
to the soil effectively held the glass in place during 
application. Although erosion was controlled in this 
test plot, it was noted that there appeared to be too 
little glass for the amount for the asphalt applied. 
Plot 5 
Glass roving was applied to the eroded ditch at the rate 
· of 1/2 pound per square yard and then treated with RC-
3 asphaltic material at the rate of 1-1/2 gallons per 
square yard. As in Plot 3, there was some difficulty 
in holding the glass roving in place on the bare soil. 
This test installation adequately controlled the erosion. 
However, there appeared to be too much asphalt for the 
amount of glass roving used. 
Famco fiberglass netting was applied in full width, two 
layers in thickness, and then pinned to the soil. A portion 
of the area was treated with RC-3 applied at approximately 
1/2 gallon per square yard., The remaining portion was 
untreated. The material went dotm quickly and easily. 
However, some problem was encounter'ed in conforming the 
netting to the roughly eroded ditch and extreme care had 
to be used in or·der to avoid the breaking of the netting. 
This test installation adequately controlled all erosion. 
Plot 7 
Jute netting was applied and pinned to the unprepared 
eroded ditch. Erosion was satisfac:tod.ly controlled and 
a turf was established in the ditch after the first season, 
Plot 8 (left and dght side ditches) 
Famco glass netting was folded and pinned to the eroded 
roadside ditc:hes and then treated with 1/2 gallon of RC-
3 asphaltic material per square yard. Erosion was satisfac:torily 
controlled and the ditches appeared to be healing with 
tm:f, The jute netting was quickly and easily installed, 
19 
Excelsior Pad Hulch (Study 10-.]) 
This test was undertaken to evaluate excelsior pads as 
an erosion control mulch, This new erosion control product 
was tested on a critical cut slope in conjunction with jute 
matting and straw-asphalt tack. The straw-asphalt tack was 
applied at the standard rate -- two tons of straw and 200 gallons 
of asphalt per acre. The excelsior pads provided the best mulch 
for seed germination. The seedlings were more vigorus and had 
an average height of six inches as compared to three inches 
in the control plots. Erosion occurred to approximately the 
same extent on all three mulch plots. All test plots, using 
all three treatments, ultimately provided a satisfactory stand 
of turf. 
Straw-Excelsior Mulching Study (Study 7-11) 
The objective of this study was to compare the persistence 
of excelsior mulch to that of straw mulch on steep roadside 
slopes as both are held in place by various rates of asphalt 
tack. The study was initiated on August 16, 1966. Four rates 
of asphalt tack (200, 400, 600, and 1000 gallons per acre) were 
applied to the two mulching materials. Figure 6 shows the test 
installation on December 16, 1966. Interim observations have 
not yet shown any significant differences in the performance 
of the mulches or amounts of tack used. This particular test 
site was extreme in that much of the mulch and tack were lost 
during the first winter as a result of freezing and thawing 
of the rock slope. A significant amount of surface water was 
noted to flow over the slope. 
Figure 6. Photograph of Test Area Taken on December 16, 1966. 
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WEED CONTROl. EXPERIMENTS 
Aluminum l~eed Guard Experiment (Study 5-2) 
This study was initiated on August 24, 1965 in order to 
evaluate the effectiveness of aluminum weed guards in controlling 
the grm;th of vegetation around delineator posts and to evaluate 
the resistance of the material to salt spray, judge i.ts appearance, 
and evaluate the economy of the installationo The first weed 
guards which were installed were of a diamond shape, as shown 
in Figure 7. These guards have not proven to be effective in 
controlling growth of vegetation around delineator posts. The 
guards are too light to remain in sufficient contact with the 
soil to prevent growth" Also because of the light weight, 
the guards tend to crimp and break, resulting in an opening 
through which grass can protrudeo The area covered by the guard 
is also too small to prevent vegetation from lapping over the 
guard. 
On July 17, 1966,.25 Anaconda aluminum d:isks, 24.inches 
in diameter by Oo0l2 inches thick, were installed around the 
bases of the delineator posts on the ramps of the US 127 Interchange 
oo I 64. Evaluation of these newer designed guards indicate 
improvement over the older, diamond-shaped guards. The guards 
effectively control the vegetation, however the vegetation growing 
at the outer edge of the ciruclar disk tends to nullify the 
effectiveness of the 24-inch diametero As of June 23, 1967, 
the guards have sh01m no significant weathering or deterioration 
from salts. The guards are easily destroyed by mowers. The 
new circular guards are difficult to install after: the delinator 
posts are in place, because the close fitting openings for the 
post do not allow for the battered ends of post, and it was 
also necessary to remove the reflector in order to install the 
guards" Appro".imately ten percent of the guards installed have 
been destroyed by vandalism" 
;J 
Figure 7. Diamond-Shaped Weed Guard Installed around Delineator 
Post., 
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Weed Control around Roadside Plantings (Study 5-l) 
The objective of this particular study was to select and 
test a herbicide chemical that could be safely and effectively 
used to eliminate vegetation around plantings in order to reduce 
mower damage and improve appearance of the landscape plantings. 
The material selected for this investigation was Amizine, which 
includes the following active ingredients: 
3-amimno- 1, 2, 4 -trizole 15% 
2-chloro- 4, 6 -bis(ethylamino)-s-triazine 45% 
The material is a wetable powder and was applied with a hand gun 
from a trailer-mounted roadside sprayer at the rate of seven 
pounds of chemical in 100 gallons of water per acre. The 
applications were made on July 20, 1965, and observations of the 
effectiveness of the material were made until May 24, 1966. 
The vegetation around the test sites were mowed two weeks prior 
to treatment. The primary vegetation to be controlled con-
sisted of bermuda grass, fescue, bluegrass, grabgrass, and various 
broadleaf annuals. 
Amizine can be used successfully for seasonal control 
of vegetation around roadside landscape plantings in Kentucky. 
Late application, as in this case, requires mowing prior to treatment 
and the effective kill on bermuda grass is slow. Approximately 
30 days following treatment, all vegetation in the treated area 
was effectively controlled. The treatment was effective to the 
spring of the following year and, thus, annual applications will 
be required to keep vegetation under control. No movement or 
spreading or damaging effects of the chemical were noted and the 
application was easier and quicker than a single mowing. 
Amizine is now being used on a routine basis to control 
vegetation around landscape plantings on highway right of ways. 
The effectiveness of this material is shown in Figure 8. 
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Figure 8. Amizine Applied around Landscape Plantings for 
Control of Grasses and Weeds. 
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Brush Control Studies (Study 5-3) 
This investigation was undertaken to evaluate the potential 
of various formulations of herbicides for use in brush control. 
The materials which were used were applied according to the 
manufacturer's recommendations. 
The first test plot was initiated on September 28, 1965, 
when Dybar brush pellets were applied to a brush area consisting 
primarily of black locust approximately 20 feet in height. It 
has been observed that the effects of the chemical has moved 
from the spot of application to the bottom of the slopes. There 
appears to be no selectivity which regard to the effect on vegetation 
in the area treated. On June 7, 1966, an investigation of the 
site showed that all of the brush (black locust) had been killed. 
These treated plants were rooted in the ground but still could 
be pulled out by hand (see Figure 9). During an inspection 
of the test plots on June 23, 1967, it was noted that all of 
the black locust trees and sprouts which had been treated had 
been killed, with no resprouting evident. There appeared to 
be no residual effect from the chemical. However, there are 
bare areas remaining as a result of the original treatment and 
associated lateral movement. 
On March 20, 1966, a test plot to evaluate the effective-
ness of Tordon in comparison with Dybar brush pellets was undertaken. 
The Dybar apparently caused a kill of bluegrass turf in the 
down-slope direction for a distance of 15 feet from the point 
of application. By June 7, 1966, there was little or no damage 
to such brush as buckbrush, onions, and other miscellaneous 
broadleaf species in the chemically treated area. There was 
obvious damage to woody species such as elm, boxelder, cedar, 
redbud, and hackberry. Leaf buds had opened but were deformed. 
The terminal growing points seemed to be dead or dying. In 
September, 1966, there were still some small, deformed leaves 
present on some of the treated plants in the Dybar plot, but 
the number was small. Most of the brush was dead or in a dying 
state by this time. The lateral movement of the chemical was 
still slightly evident, showing no selectivity in the treated 
area. On June 23, 1967, it was noted that all of the black 
locust had been killed and there was no resprouting. There 
was no apparent residual effect of the chemical but bare spots 
still remained in the treated areas. 
The 2% Tordon beads (borolin) were applied to a test plot 
on April 19, 1966. By June 7, 1966, very little, if any, lateral 
movement of the chemical was noted. The chemical appeared to 
be effectively controlling the growth of all the species except 
fescue, Johnson grass, and orchard grass. Cedars were brown 
to yellow in color and the chemical seem to be affecting cheat 
and sedge. By September 14, 1966, the Tordon IOK had killed 
all brush and other broadleaf species. The brush (black locust) 
could be pulled out of the ground by hand (see Figures 10, 11 
and 12). 
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Figure 9. Test Plot of Black Locust Treated with Dybar Brush 
Pellets. Photograph taken on June 7, 1966. 
Figure 10. Tordon lOK Treated Plot Two Months After Treatment. 
Photograph taken on June 7, 1966. 
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Figure 11. Test Plot of Black Locust Treated with Tordon lOK 
in Background, Sapling removed by hand six months 
after treatment. Photograph taken on September 14, 
1966. 
Figure 12. Tordon lOK Treated Plot Showing Black Locust 
Sapling Six Months after Treatment, 
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~'igure 13. Hyvar Treated Plot. Photograph taken on September 14, 
1966o 
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Herbicide and Herbidde Additives Investigation (Study S-6) 
The purpose of this investigation was to evaluate various 
chemicals aud additives with regard to their effectiveness for 
weed and grass control on stabilized shoulders, under guardrails, 
and on the mainline roado The chemicals used were applied with 
equipment provided by the Dow Chemical Company and were mixed 
with water for purposes of applicationo The herbicides were 
applied on September 16, 1965, on four test plots located in 
Franklin County - two on I 6l! , one on US 421, and one. on US 
127o The air temperature at the time of application was between 
70° and 75°F with the wind gusting up to 15 mph. 
Test Plot 1 was treated with 2, 4-D and Norbac. The purpose 
of this particular treatment was to determine the effective-
ness and extent to which Nov:bac could control drift. Eastman 
Kodak No, 809 Li.thiograph photographic paper was placed at intervals 
on the test plot as a means of studying the coverage and effective 
distance of application. This paper was laid in strips 3 inches 
x 30 feeto At the wind velocities of 15 mph, there was no significant 
amount of drift. The Norbac gave excellent coverage at distances 
up to 20 feet, Beyond this distance, the material "globbed 1Ulp" 
and poor coverage resulted, These materials were applied at 
a rate of 30 gallons of solution per acre wl.th 6 pounds of Norbac, 
Norbac can be used to control drift within 20 feet of 
the applicator. It can be applied satisfactorily with the standard 
roadside sprayer currently in use in Kentucky, The spray pattern 
was poor outside a 20-foot range and the economics involved 
are highly questiona.ble at this time. 
Plot 2. was treated with TCA herbicide to evaluate the 
effectiveness of the chemical in controlling weed and grass 
growth in cracks between the pavement and stabilized shoulders 
and within the stabilized shoulder l.tself. The chemical was 
applied at a rate of 200 gallons of solution per acre. TCA 
was found to be V'-'.ry effective :i.:n contJrolllng the it'ate of growth 
of grasses, but considerable lateral movement occurred. This 
movement «as highly objectionable in the area tested and it 
is not recommended that this material be used on highway shoulders 
or other locations where lateral movement can occur into desirable 
turf areas. 
Plot 3 was treated with Baron, a weed and grass controlling 
herbicide, at the rate of 40 gallons of solution per acre, The 
material was applied in a 24-inch band beneath the guardrail 
and has provided a good post emergent vegetational control under 
the guardrails. However, no residual effect was noted the spring 
following the treatmento Therefore, only seasonal control could 
be expected, No significant lateral movement of the chemical 
was notedo 
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Test Plot 4 was installed to evaluate the effectiveness 
of controlling Johnson grass (Sorgham haleptense) using Dowpon 
Co An area of approximately 1500 square feet, and occasional 
small scattered clumps along the right of way, were treated 
with the material. The grass was thoroughly wetted with the 
solution. Observations of the test area indicated that there 
is a 90% control of old plants. In the spring of 1966, seedling 
plants were noted to be present in the treated area. Additional 
treatment must be provided in order to accomplish complete eradication 
of these plants. It appears that late summer applications may 
be effective in controlling the Johnson grass only when seedlings 
are treated the following year. 
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Preliminary Invert Emulsion Investigation (Study 5-8) 
The primary objective of this experiment was to evaluate 
the Hercules system of invert emulsions for weed control and 
to determine the feasibility of adapting the invert system to 
the roadside sprayer equipment available in the Kentucky Department 
of Highways. Materials studied were the Hercules 2, 4-D and 
2, 4, 5-1' invert emulsions, The Hercules invert systems could 
be adapted to the Department's standard roadside sprayers if 
a 3/4-inch inlet-outlet mixing chamber could be developed to 
be used with OC nozzles. The application system would require 
the addition of a small pump and motor to each standard roadside 
sprayer. The mayonnaise-type liquid appeared promising for 
reducing drift. No particular effort was made to evaluate weed 
control results in this study. It appears, however, that the 
invert emulsion system could be utilized in sensitive crop areas 
with a reduction of water carrier. 
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·Chemical Control of Weeds in Rest Areas (Study 7-1) 
The test plot was installed on August 24, 1965, and observations 
were completed on June 15, 1966. Test plots were located in 
rest areas in Scott and Clark-Montgromery Counties. The test 
plots consisted of plant beds around buildings and all newly 
planted landscape plants in the area. Also included were sections 
adjacent to sidewalks and picnic tables. All of the plots were 
sprayed with an application of 1/2 cup of spray material per 
two gallons of water to a 40 x 40-foot area. Amitrol was noted 
to be successful in controlling vegetation by post application 
for the major part of a growing season. Earlier applications 
of the material would have been perferable. Amizine, Simazine, 
and Casoran were noted to be effective through the following 
spring; The inspection in June, 1966, indicated that deep-
rooted perennials were penetrating the treated areas. The herbicides, 
when applied at the rates used, appeared to be capable of effectively 
controlling shallow-rooted grasses and weeds for a full growing 
season .. 
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Figure 14. Effects of 50 Gallons per Acre of Pentachlorophenol 
and Diesel Oil (1 Gallon of Penta to 10 Gallons of 
Oil) Three Weeks after Application. 
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Table 3. Summary of Landscape Planting Survival on I 64, 
Clark County. 
Common Name Number Planted Number Dead 
of Plant 
Red Pine 135 35 
White Pine 121 ·4 
Red Maple 22 2 
Sugar Maple 205 41 
White Ash 24 1 
Sweet Gum 22 6 
Tulip Tree 39 7 
American Planetree 66 14 
Pin Oak 63 10 
Eastern Redbud 151 14 
Flowering Dogwood 68 16 
Almey Crabapple 90 2 
TOTALS 1071 152 
Table 4, Summary of Landscape Planting Survival on I 64, 
Montgomery County. 
Common Name Number Planted Number Dead 
of Plant 
Red Pine 60 5 
White Pine 112 6 
Red Maple 34 2 
Sugar Maple 110 3 
Sweet Gum 26 7 
American Planetree 33 10 
Pin Oak 38 3 
American Linden 41 3 
Eastern Redbud 181 8 
Flowering Dogwood 69 12 
Goldenrain Tree 21 1 
Almey Crabapple 61 12 
Ely Purple Crabapple 31 3 
TOTALS 962 75 
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Percent of 
Plants Living 
73.5 
96.7 
90.9 
80.0 
95.8 
72.7 
82.1 
78.8 
84.1 
90.7 
76.5 
97.8 
87.5 
Percent of 
Plants Living 
91.7 <Y 
94.6 
94.1 
97.7 
73.1 
69.7 
92.1 
92.7 
95.6 
82.6 
95.3 
80.3 
90.3 
92.2 
Grass and Legume Species Study (Studies 6-3 and 7-5) 
Study 7-5 was initiated on June 14, 1966, at a site on the Bluegrass 
Parkway in Anderson County, and Study 6-3 was initiated on June 
21, 1966, at a site on I 75 in Grant County, in order to evaluate 
several selective native plant species for speed and vigor of 
establishment and adaptability to critical slope areas where 
mixtures of standard species have failed to perform satisfactorily. 
Test plots 30 x 6 feet were staked out on cut slopes on I 75 
in Grant County and were seeded by hand on unprepared seedbeds, 
where erosion had in most part been controlled, and mulched with 
an excelsior matting. An evaluation of performance was made 
on October 27, 1966, and it was noted that some of the species 
had germinated and exhibited some growth. However, the growth 
was very slow and the seedlings appeared to be very weak. The 
lower half of each of the test plots at the Anderson County site 
was fertilized (800 pounds of 10-10-10) on November 17, 1966. 
Inspection of the test plots in the summer of 1967 showed that 
there was an increase in the response of the turf in these lower 
portions of the plots. Figure 15 shows an overall view of the 
experimental slope. 
Figure 15. Experimental Slope for Grass and Legume Species Study. 
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This st''"dy was initiated on July 13, 1966, at a site in 
the southbound rest area on I ?5 in Boone County, in order to 
provide a close study of the growth habits of various grasses 
and legumes, including pfant i_d,Q:~~tfcf-i..c:ctitLo:ro., ;a.o.hil ::o te'lf',:Jl~ua~e 
the· ._~d"-1(fl<i.t . .mb-I:lit.~~ ot' varl:oul'; grasses and ~d~K~xmes ftH' possibl~~ 
use on r.t'.;iH1-s:ide5., One 1)er:fo~rman<Ce evaluation was made on August 
18, 1966, and showed the fn,llow'ing spedes with 50 percent or 
more seedling emergence ;:md survival: 
Smooth Brome 
Meadow Fescue 
Perennial Ryegrass 
Wagnor Flat Pea 
Emerald Crown Vetch 
Thc~a species having less than SO percent seedling emergence were: 
Field 21'f'{H'1Vi': 
.Kentucky fe'"rur· 
Red Top 
Orchard Grass 
Timothy 
Athntic Alfalfa 
B. F. Prefoil 
S" Le,spc<l;:;,ze. 
K. Lespedeza 
D. Lespedeza 
Milk Vetch 
By May 5, 1967, all of the species h"'d rea.:he.d lOO····percent 
establishment except tot·: 
Species 
Red Top 
Timothy 
Atlantic Alfalfa 
S. Lespedeza 
K. Lespedeza 
D. Lespedeza 
Milk Vetch 
D.F. Trefoil 
4.5 
Percent Establishment 
0 
40 
0 
0 
0 
0 
1 
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Figure· 17. Plot of Crown Vetch from Seed Submerged in Boiling 
Water and Soaked for 14 Hours (Treatment 4). 
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Figure 19. Crown Vetch from Seeds Treated 
with Arsan Fungicide Prior to 
Seeding (Treatment 5). 
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August 18,1966 Mav 25, 1967 
Treatment Treatment Plot Plants Per I. Height of Percent / Height of 
No. No, Square Foot .cover(inches) Cover _ Cover(inches) 
1 Soaking for 14 Hours in Citric 1 16.5 0.8 30 13 
Acid(Lemon Juice-S% Free Acid)* 15 11.5 0.9 53 q 
2 Soaking for 14 Hours in Detergent 7 19.0 1.8 75 15 
And Water(! Teaspoon of Detergent 14 15.0 1.1 67 13 
to 8 Ounces of Water)* 
3 No Treatment 2 13.5 1.1 27 10 
19 22.0 1.6 87 13 
4 Soaking for 14 Hours in Boiling 5 1.5 1.8 22 11 
Water* 17 1.5 0.8 0 0 
5 Treating with Arsan Fungicide* 6 13.5 1.2 46 17 
16 16.0 1.2 42 13 
6 Treating with Captan Fungicide* 3 15.5 0.9 63 9 
18 21.5 1.4 68 15 
7 Soaking for 14 Hours In Cold Water* 4 22.0 1.4 93 14 
13 16.5 1.3 75 15 
8 Scarifying with Sandpape'r(Approx- 10 28.5 2.0 93 15 
imately 3 Minutes)* 11 24.5 0.9 92 14 
9 Inoculation Only 9 38.0 1.7 98 15 
20 21.5 1.7 85 14 
10 Soaking for 14, Hours in Sulfuric 8 s.o 1.1 48 7 
Acid(1 Part H2so4 To 3 Parts Water)* 12 5.0 0.8 42 14 
*Inoculated Also. 
TABLE 6. SUMMARY OF SEED TREATMENTS AND RESPONSES 
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Figure 22. Stand of Crown Vetch from Seed Lightly 
Covered to a Depth of 1/4 Inch. 
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Figure 24. Results from Seeding to a Depth of 
Two Inches. 
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Bulk Seeding Native Grasses (Study 7-8) 
This study was undertaken on June 7, 1966, in order to 
evaluate the success of establishment·of several selected plant 
species (Big Bluestem, Dallis Grass, Indian Grass, Field Brome) 
by over-seeding roadside areas without protection where the 
original highway seedings had failed or were deteriorating 
rapidly. No germination has been observed to date. Evaluation 
and performance surveys will be made at appropriate times. 
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Crown Vetch Competition (Study 7-10) 
This study was undertaken to determine the effects of 
various grasses and one legume in competition with the establishment 
and survival of crown vetch. The effects of two rates of nitrogen 
fertilizer (25 pounds of nitrogen per acre using 500 pounds 
of 5-20-20 fertilizer per acre and 100 pounds of nitrogen using 
1000 pounds 10-10-10 fertilizer per acre) were studied. Grasses 
varying in their speed of germination and aggresive growth 
habits were selected for this study. The study was initiated 
on August 4, 1966. On June 5, 1967, one crown vetch plant 
per 30 square feet was observed on the bluegrass-crown vetch 
plot. On the ladino clover-vetch plots, one crown vetch plant 
per 2 square feet was obtained. The bluegrass competition 
consisted of one plant per square foot. Rye grain seemed to 
provide the most vigorous competition with an average of 40 
plants per square foot and no crown vetch plants. 
59 
Crown Vetch Seeding Date Evaluation (Study 7-12) 
Since the establishment of crown vetch on roadside slopes 
is difficult, an experiment was initiated on November 22, 1966, 
to study the effects of time of seeding, seedbed preparation, 
and mulching on germination, seedling survival, and establishment 
of crown vetch. The factors to be studied were three seeding 
dates (fall, winter, and spring), two seedbed treatments (tillage 
and no tillage) and two mulching treatments, (mulching and 
no mulching). The fall seeding was made on November 22, 1966, 
and by December 16, 1966, germination of some of the seeds 
were noted. The winter seeding was done on February 11, 1967, 
and on April 15, 1967, for the spring season. On June 7, 1967, 
the best response from the fall seeding was from the mulched 
plots where an average of 1/2 seedling per square foot was 
obtained. For the winter seeding, the tilled and mulched plot 
responded best with an average of six crown vetch seedlings 
per square foot. The best response from the spring planting 
was from the plot with no mulching or tilling. The coverage 
was one seedling per square foot. 
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Tree Seeding Experiment (Study 3-2) 
This study was initated on December 2, 1965, at sites 
in Barren County and Clinton County, to evaluate the effectiveness 
of direct seeding of trees. Tree seeds used in the experiment 
included Virginia Pine (Pinus virginiana) applied at a rate 
of 10 ounces per acre, Pitch Pine (Pinus rigida) at 10 ounces, 
White Pine (Pinus strobus) at 20 ounces, and Black Locust (Robinia 
pseudocacia) at 40 ounces per acre. The areas selected for 
experimentation were of an extremely erosive nature, of low 
fertility, and poor texture. On June 28, 1967, it was observed 
that extensive erosion had occurred on all of the test plots 
with only five percent of the mulch remaining. Approximately 
one tree seedling per square yard was observed on all but one 
of the plots. Most of these seedlings were concentrated in 
the remaining mulched areas or on otherwise protected locations. 
The plant heights ranged from two to ten inches. In many cases, 
the seedlings were nearly detached from the soil due to the 
winter heaving and subseq.uent erosion. 
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